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is just wrongÐalignment procedures delineate similarity this book (setting aside regrettable but perhaps minor
between sequences but tell us nothing about their com- errors) seems to be that it is surprisingly oriented toward
mon ancestors, if such ever existed. To give an absurd the past (however glorious), rather than the future of
but relevant example, poly-A tails of any two processed molecular evolutionary studies. In addition to the lack
pseudogenes are perfectly alignable, but it would be a of any discussion of horizontal gene transfer and its
stretch to consider them homologous. The realÐand implications, molecular evolution of form and function
rather subtleÐissue of why and when homology can be with respect to either protein structure or organ develop-
legitimately inferred from statistically significant similar- ment is all but ignored. How new proteins evolve is a
ity is not even mentioned. The notorious sin of equating central question of molecular evolution, and it should
homology and similarity (Reeck et al., Cell 50, 667, 1977) be tackled with growing persistence given the advances
is not actually committed, but the authors come danger- of genomics. In this book, such a problem does not
ously close. exist.
Chapter 6 on ªInferring Molecular Phylogeniesº is, Comparing this book to other available texts in molec-
more or less, the core of the book. It offers concise and ular evolution, it appears that the book by Wen-Hsiung
coherent explanations of the strengths and caveats of Li (Molecular Evolution, Sinauer Associates Inc., 1997)
different phylogenetic analysis methods. The presenta- seems to be a better, more balanced introduction to
tion here is quite appropriate, neither too technical nor molecular evolution, although the book by Page and
superficial. There is one regrettable slip where the au- Holmes may be preferred by some beginners for the
thors discuss NP-completeness (p. 175)Ðproblems are greater simplicity of certain explanations. The compen-
NP-complete not if ªno efficient algorithms for their solu- dium of phylogenetic methods edited by Hillis and col-
tion are known to exist,º but if it is known (proved) that leagues (Hillis et al., eds., Molecular Systematics, 1996)
such algorithms do not exist! Looking for polynomial certainly is the source of choice for someone who is
algorithms to solve an NP-complete problem is akin to actually starting working with phylogenetic methods. In
attempting to square the circle. On a different note, it fairness, however, we must note that none of these
is worthwhile to emphasize that the methods described books explore the new and sometimes unforeseen op-
in this chapter are actually more general than it could portunities created by massive genome sequencing in
seem from the description in the book. Most of these any detail. It seems that the real book of Molecular
approaches are just as applicable to other types of data Evolution for the New Age of biology remains to be
as they are to sequences. This should be kept in mind written.
not only to appreciate the continuity between classical
and molecular phylogenetics, but also to extend phylo-
Alexey S. Kondrashov and Eugene V. Kooningenetic methods to new types of data that become avail-
National Center for Biotechnology Informationable thanks to genome sequencing (e.g., gene adja-
National Library of Medicinecency).
National Institutes of HealthChapter 7 treats patterns and factors of molecular
Bethesda, Maryland 20894evolution. This chapter is disappointing in that it does
not take into account crucial theoretical advances pub-
lished in the last three decades. Over 20 years ago,
Maynard Smith realized that, instead of substitutional
load (p. 232), which penalizes the population for trying The Pros and Cons of Studying
to incorporate a good allele, it is more appropriate to
HIV Evolution in Real Timethink in terms of lag load, which penalizes the population
for not doing this fast enough (Maynard Smith, The Evo-
lution of Sex, Cambridge Univ. Press, 1978). In any case, The Evolution of HIV
we know now that selection alone, in principle, can be Edited by K. A. Crandall
responsible for all observed rates of evolution, which, Baltimore, MD: Johns Hopkins University Press (1999).
of course, does not mean that neutral evolution does 504 pp. $34.95
not occur. In fact, casting the discussion in terms of
selectionist±neutralist debate now appears to be mis-
HIV researchers have to consider themselves lucky withleading since almost everybody would agree that the
their selection of the object of their studies: besides theissue is quantitative, rather than qualitative; neither of
importance of studying HIV as a human pathogen, thisthe alternatives shown in Figure 7.3 of Page and Holmes
virus is in many ways a biological gold mine. Its recentis likely to be correct.
origin and high level of variability make analysis of HIVThe final chapter 8 deals with applications of phyloge-
attractive to evolutionary biologists. The error-pronenetic methods to real-life problems of biological evolu-
mechanism of virus replication, its short generation time,tion. This would be the opportunity for the authors to
and distinct selection mechanisms are resulting in HIVplace phylogenetic analysis into the more general con-
evolution rates being orders of magnitude higher thantext of molecular biology and genomics and to critically
evolution rates of many other viruses and cellular organ-discuss such major issues as discrepancies between
isms. This gives the researchers a unique opportunitytree topologies for different gene families, and between
to study ongoing evolutionary processes and to addressany of them and the so-called organismal tree. This
fundamental evolutionary issues in real time.discussion is indeed present, but so brief that the reader
Recent developments in the area of sequencing meth-hardly has a chance to assess the scale of the problem.
Coming back to where we started, the problem with ods and equipment have made it possible to obtain huge
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amounts of genetic informationÐcurrently, the Gen- discussion whether specific virus strains are more trans-
missible or more prone to be selected at the port ofBank contains partial or complete sequence information
for more than 30,000 HIV strains. The boost given by entry. To explain limitation of HIV genetic heterogeneity
during or after virus transmission, several alternativeHIV research to the whole field of molecular evolution
and phylogeny, can be recognized in The Evolution of hypotheses have been put forward. Although the relative
impact of random and nonrandom selective processesHIV, edited by Keith A. Crandall. The book represents
a beautiful collection of 14 essays that are written by remains to be established, the preference is currently
given to the hypothesis that explains relative virus ho-authors for whom HIV is the primary object of research
as well as those for whom HIV is a tool in addressing mogeneity soon after the infection by random transmis-
sion-associated population bottlenecks (discussed ingeneral evolutionary issues. Chapters 3±8 and 10 pro-
vide us with a comprehensive overview of how phyloge- chapters 9 and 12).
The discussion of limits of virus heterogeneity at thenetic and statistical analyses help in studying the epide-
miology and evolution of HIV, and, on the other hand, time of transmission overlaps with a debate on the issue
of biological significance of HIV subtypes, which is re-how the validity of phylogenetic methods and evolution-
ary assumptions can be tested by using HIV sequence viewed in chapter 13. In the U.S. and Western Europe,
where HIV-1 subtype B is prevalent, most HIV casesinformation. Particular attention in the book is given to
the use of sequence data for the confirmation of in- occur among homosexual men and injecting drug users,
while in Africa, where non-B subtypes are circulating,stances of HIV transmission, both at theoretical and
practical levels (chapters 7 and 10). the HIV epidemic is mainly due to heterosexual transmis-
sions. This uneven global distribution of HIV subtypesGenetic variation of HIV is usually considered at sev-
eral levels: virus heterogeneity within individual hosts has led to a hypothesis that particular HIV subtypes
may be adapted to specific risk groups or routes of(intrahost evolution), heterogeneity among infected hosts
within a human population (interhost evolution), and het- transmission. However, many studies have not substan-
tiated differences in in vivo virulence among HIV sub-erogeneity among human populations (global variation).
Let us follow this increasing scale of complexity, as the types. We currently witness rapidly increasing numbers
of non-B infections among traditionally subtype B riskbook edited by Keith A. Crandall does so nicely.
Over the last few years, the relationship between the groups, including recent non-B epidemics among in-
jecting drug users in the former Soviet Union and China.intrahost heterogeneity of HIV and disease progression
has been widely debated. The original thoughts that the This negates the idea that HIV subtypes are associated
with a transmission route or risk behavior. Since weincrease of virus heterogeneity above a certain level is
required for AIDS progression were found to be incon- cannot prove that the existence of HIV subtypes is a
consequence of adaptation of the original ancestral vi-sistent with multiple observations of faster nonsynony-
mous evolution and more heterogeneous virus pop- rus to different conditions, could we instead suggest
that subtype diversity is a result of different ways ofulations in immunocompetent HIV-infected individuals
(nonprogressors) compared to immunocompromised adapting to the same environment? This point of view
goes along with the classical concept of adaptive se-host (progressors). At the same time, patterns of synony-
mous intrahost evolution are similar in progressors and quence landscapes. Each and every HIV strain, belong-
ing to a given HIV subtype, is rapidly evolving at thenonprogressors. The extent of nonsynonymous intra-
host evolution among a group of patients over years of mean rate of about 1% per year for the most variable
envelope gene. But does this mean that this HIV subtypeobservations appeared to be proportional to the length
of a period during which each patient has remained is actually evolving? Are HIV-1 strains circulating today
in, say, the U.S. 20% different from viruses that haveimmunocompetent. These observations demonstrated
that faster AIDS progression is not related to a higher been present in this country at the start of the epidemic
20 years ago? Our own analysis of genetic distancesvariability of the HIV populations. Virus variability (ability
to produce mutants) is the same in progressors and among HIV strains belonging to various HIV subtypes
revealed that the mean intrasubtype nonsynonymousnonprogressorsÐit is virus variation (the probability of
new mutants to be fixed in virus population) that is differ- heterogeneity of the env gene is not increasing over
time, in contrast to growing synonymous heterogeneityent. As a result of these observations, the role of virus
heterogeneity and evolution in AIDS pathogenesis, has (Lukashov and Goudsmit, J. Virol. 71, 6332±6338, 1997).
HIV subtypes appeared to be stable in the course of thebeen revised. Intrahost variation of HIV by itself is no
longer considered a driving force of AIDS progression, epidemic, in spite of rapid genetic changes observed for
each and every individual HIV strain. This phenomenonbut rather a consequence of the host's immune compe-
tence. This concept and experimental findings support- could be compared to Brownian movements, in which
seemingly chaotic traffic of a body's atoms does noting it are broadly discussed in the book (chapters 9, 11,
and 13). For a more mathematical view on the population lead to desintegration of the body. Evolution is a vector,
and besides its length (the evolution rate), its directiondynamics of HIV as well as other viruses, we strongly
recommend another recently published bookÐOrigin has to be considered. The high evolution rate of HIV can
be combined with the stability of HIV subtypes only ifand Evolution of Viruses, edited by Esteban Domingo,
Robert G. Webster, and John J. Holland (Academic virus evolution is constrained to the limited sequence
space around the subtype consensus sequence.Press, London, 1999, ISBN 0-12-220360-7).
Previous genetic analysis revealed that HIV popula- In the area of molecular epidemiology of HIV, enor-
mous international efforts have resulted in several thou-tions in newly infected individuals are relatively homoge-
neous and often represent a minor virus donor subpopu- sands of HIV samples from virtually all countries and
risk groups being collected and sequenced. These data,lation. These observations have inspired a continuing
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which are summarized in chapter 2, emphasize the piv- grappling to devise effective vaccines against the hu-
man immunodeficiency virus (HIV).otal role in shaping HIV molecular epidemiology of multi-
HIV rapidly infects and destroys CD41 T lymphocytes,ple founder effects during HIV migration among host
likely following delivery from peripheral tissues or muco-populations at risk. The nature of HIV variation allows
sal membranes to the secondary lymphoid organs byfor efficacious ways to pose and answer epidemiological
dendritic cells. Vaccine research and development strat-questions, like those concerning the spread of viruses
egies have therefore tended toward bolstering humoralby different transmission routes, within different geneti-
immunity (HI) and/or cell-mediated immunity (CMI) tocally defined risk groups, and in particular ecological
ensure that good defenses are already in line beforeniches.
HIV attempts to breach them (reviewed by Heilman andFor such an excellent book, we miss a section on the
Baltimore, Nat. Med. 4, 532±534, 1998). In general, HIevolutionary history of HIV. The continuing discussion
approaches focus on producing antibody responseson the origin of HIV and HIV subtypes has been heated
that can specifically neutralize viral particles or blockup recently by the discovery of several HIV strains that
their entry into host cells, while CMI approaches focusare unique in terms of their age and/or position in the
on drawing the attention of CD81 cytotoxic T lympho-HIV phylogenetic tree. Although there seems to be no
cytes (CTL) to virally infected cells. A common obstaclefirm consensus on when exactly this virus was intro-
to these approaches has been the unexpected variabilityduced into humans, most researchers agree that the
of HIV epitopes both in the population and arising byhuman virus is relatively ªyoung.º The timescale in the
mutagenesis.midst of this debate is unprecedentedÐfor the first time,
Unfortunately, the roles played by the adaptive im-when talking about the evolutionary origin of a virus,
mune responses (HI and CMI) in the course of HIV infec-we are fighting about decades, not millions of years.
tion remain incompletely, and often inconsistently, de-Researchers are generally optimists, and HIV scientists
fined. We know, for instance, that individuals infectedare no exception: based on longitudinal observation of
with HIV exhibit both of these responses in widely vary-a growing plant, we should be able to estimate its growth
ing degrees throughout the disease course. Not surpris-rate and to trace back in time quite precisely the moment
ingly, infected individuals exhibit extremes of illness:when the seed started to grow. However, what we can-
some succumb rapidly while others advance so slowlynot easily estimate is the age of this seed and how much
(surviving asymptomatically more than 10 years aftertime it spent in the soil after being put there by the
infection) as to be termed long-term nonprogressors.farmer.
Even among infants born to HIV-infected mothers, ac-For the AIDS researchers less versed in HIV molecular
counts have surfaced for identical twins in which onebiology, the Retroviruses textbook, edited by John M.
child progresses rapidly to AIDS while the other childCoffin, Stephen H. Hughes, and Harold E. Varmus (Cold
does not (Goedert, Acta Paediatr. Suppl. 421, 56±59,Spring Harbor Laboratory Press, Plainview, NY, 1997,
1997). Many possibilities have been explored to explainISBN 0±87969±497±1 cloth, ISBN 0±87969±497±1 pa-
phenomena such as these, from differences in certainper), should be kept at hand. All in all, for every re-
chemokine receptors (Liu et al., Cell 86, 367±377, 1996;searcher who is interested in evolution and molecular
Martin et al., Science 282, 1907±1911, 1998) to humanepidemiology of HIV, The Evolution of HIV is the book
leukocyte antigen allotypes expressed among patientsto read.
(Carrington et al., Science 283, 1748±1752, 1999). At
best, they appear to explain some but not all observed
Vladimir V. Lukashov and Jaap Goudsmit immune responses (or lack thereof) to HIV. The clinical
The Department of Human Retrovirology face of AIDS therefore seems nearly as diverse as the
Academic Medical Center viral quasispecies that define the infection of any given
University of Amsterdam individual.
Amsterdam, The Netherlands In light of such inconsistencies, Omar Bagasra con-
tends in his book HIV and Molecular Immunity: Pros-
pects for the AIDS Vaccine that pursuit of vaccines
against HIV is currently advancing with only one eye
open. He argues that ªthe research efforts on retrovi-The HIV X-File
ruses over the past 10±15 years have focused on the
mechanisms of disease production by these pathogens.
HIV and Molecular Immunity: Prospects Now it is time to explore mechanisms by which infected
for the AIDS Vaccine hosts defend themselves. The main postulate of this
By Omar Bagasra book is that evolution has created some sort of intracel-
Natick, MA: Eaton Publishing (1999). 198 pp. $42.95 lular protective mechanism to specifically battle retrovi-
rusesº (p. 5).
Almost two decades ago, four previously healthy individ- Basagra's text is not merely a critique of the trials
uals presenting with mysterious immunodeficiency were and tribulations faced by HIV/AIDS researchers in their
reported (Gottlieb et al., N. Engl. J. Med. 305, 1425±1431, collective quest for answers and, ultimately, a vaccine.
1981). Two years later, international scientists isolated The book is instead a highly personal treatise that de-
a novel retrovirus as the probable cause of an expanding scribes a new theory of immunity based upon (as he
acquired immune deficiency syndrome (AIDS) epidemic admits in the preface, p. x) years of collecting and dis-
(Gallo et al., Science 220, 865±867, 1983; Barre-Sinoussi secting anomalous findings. To be blunt, it is the stuff
of an established scientist's dreams ... and nightmares.et al., Science 220, 868±871, 1983). Today, we are still
